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ABSTRACT 


US  Army  ground,  forces  are  confronted  by  a  potential 
adversary  possessing  far  superior  manpower  and  fire¬ 
power.  To  prevail  against  such  forces,  the  US  Array  must 
use  every  available  conbat  multiplier.  This  study  shows 
that  weather  support  provided  by  Air  leather  Service 
can  be  an  effective  combat  multiplier.  However,  cur¬ 
rent  Army  weather  support  requirements  are  too  general 
and  do  not  facilitate  support  matched  to  real  needs, 
many  Army  decision  makers  do  not  effectively  use  available 
suprort,  and  existing  weather  communications  equipment 
is  unreliable.  If  weather  support  is  to  enhance  Army 
performance,  the  Army  must  identify  specific  weather 
support  requirements,  the  Army  must  train  decision 
makers  to  effectively  use  weather  information,  and  the 
Army  must  obtain  reliable  weather  communications  equip¬ 
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RLPCUTIVS  BULLIARY 

3UALIFIAR:  Part  of  the  mission  of  the  US  Army  Command 
and  General  Staff  College  is  distribution  of  student 
research  products  to  interested  DoD  agencies  to  enhance 
the  potential  for  new  insights  into  Defense  related 
probiens/issues.  Anile  the  College  has  accepted  this 
product  as  meeting  academic  requirements  for  gradua¬ 
tion,  the  views  and  opinions  expressed  or  implied  are 
solely  those  of  the  author  and  should  not  be  construed 
as  carrying  official  sanction. 

TITLP:  7/3ATH-2  SUP? OPT  AS  A  GROUND  CCI..3AT  LuITIPIISR 
AUTHOR:  I.IAJ  CHARLA3  F.  'TILLS 
.ADVISOR:  MAJ  GARY  S’.  RC3I30N 

I.  Purpose :  To  determine  if  weather  support  provided 
to  the  US  Army  by  Air  Weather  Service  can  be  an  effec¬ 
tive  “round  combat  multiplier  by  investigating  the 
weather  support  actually  required  by  the  Army,  the 
weather  support  currently  being  provided  to  the  Army, 
and  the  weather  communications  systems  available  to 
support  the  Army. 

II.  Problem:  US  Army  ground  forces  are  confronted 

by  potential  adversary  forces  possessing  significantly 

superior  manpower  and  firepower.  This  is  true  for 
every  conceivable  level  of  combat.  To  have  any  chance 
of  victory  against  such  superior  forces,  she  Army  must 
malce  maximum  use  of  every  available  factor  which  can 
imnrove  combat  effectiveness.  Air  Weather  Service 
(A. 73)  is  responsible  for  providing  general  weather  sup- 
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port  for  the  Army.  If  the  weather  supoort  provided  by 
A773  is  to  qualify  as  a  ground  combat  multiplier,  the 
support  must  02  matched  to  real  Amy  requirements, 

Army  decision  makers  must  know  ho?;  to  use  it,  and  the 
support  must  be  available  when  it  is  needed.  Apparent 
shortfalls  in  existing  weather  support  negate  the 
effectiveness  of  ’.veather  support  as  a  ground  combat 
nultiolier. 

III.  Data:  Svery  available  unclassified  official 
document  and  every  article  published  from  1963  through 
March  1980,  as  well  as  every  unclassified  Army  and  Air 
Force  publication  that  in  any  way  discusses  weather 
support  for  the  Amy  was  examined  for  evidence  related 
to  the  stated  problem.  To  obtain  subjective  evidence 
regarding  the  credibility  and  effectiveness  of  current 
weather  support,  the  author  discussed  the  problem 
informally  with  over  $0  Army  officers  attending  the 
Army  Command  and  General  Staff  College,  class  of  1$80. 
All  the  officers  involved  were  eiroerienced  in  at  least 
one  of  the  follov/ing  areas:  Company  Commander,  Bat¬ 
talion  S2  or  S3,  Brigade  G2  or  G5»  Division  Assistant 
G2  or  G3. 

IV.  Conclusions:  Based  on  a  non-quantitative  analysis 
of  objective  and  subjective  evidence.  Army  weather 
sunoort  requirements  as  currently  stated  are  tco  general 
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and  do  not  facilitate  weather  support  Hatched  to  real 


needs,  many  Amy  decision  makers  do  not  effectively 
use  available  weather  support,  and  existing;  weather 
communications  equipment  is  unreliable. 

V.  Peconmendations:  The  following  actions  must  be 
accomplished  before  she  weather  support  provided  to 


the  Amy  by  AV.’S  can  qualify  as  an  effective  ground 
combat  multiplier:  the  Arm;/  must  identify  specific 
weather  support  requirements,  the  Army  must  train 
decision  makers  to  effectively  use  weather  information, 
and  the  Army  must  obtain  reliable  weather  communica¬ 
tions  equipment. 
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INTRODUCTION 


Tiie  effects  of  weather  on  military 
operations,  friendly  or  enemy,  have  tradi¬ 
tionally  been  ignored  or  slighted  in  favor 
of  placing  more  emphasis  on  analysis  of  the 
enemy  or  the  terrain,  'feather,  however, 
has  and  will  continue  to  have  a  profound 
effect  on  the  outcome  of  the  battle.  There¬ 
fore,  commanders  should  be  aware  of  what 
future  weather  conditions  are  going  to  be 
so  plans  can  be  made  or  changed  to  gain 
the  maximum  advantage  of  the  expected 
weather  conditions. 


Objectives  of  this  Study 
This  research  paper  will  attempt  to  validate  the 
hypothesis  that  timely  and  accurate  weather  support 
matched  to  Army  requirements  and  effectively  communi¬ 
cated  to  Arm:/-  decision  makers  can  significantly  enhance 
ground  combat  effectiveness.  The  primary  objectives 
of  the  paper  are  to  (1)  identify  the  weather  support 
required  by  the  US  Army,  (2)  determine  the  ability  of 
the  USAF  Air  'feather  Service  (A*.7S)  to  provide  the  re¬ 
quired  weather  support,  (3)  determine  the  adequacy  of 
current  weather  communications  systems  available  to 
AUS  for  US  Army  suoport,  and  (b)  propose  possible  im¬ 
provements  in  collecting,  forecasting,  and  communica- 
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ting  weather  data  to  support  the  US  Army  ground  combat 


mission. 


Significance  of  this  Study 
There  are  two  basic  reasons  for  conducting  this 
study.  First,  AWS,  which  is  responsible  for  providing 
general  weather  support  to  all  echelons  of  the  Army, 
must  make  every  effort  to  ensure  all  its  products  and 
services  are  tailored  to  real  needs  with  a  minimum  of 
wasted  effort.  This  is  especially  true  with  the  cur¬ 
rent  congressional  mandate  to  "do  more  with  less". 

However,  in  September  1979  the  Army  Tactical  Weather 
Support  Concept  developed  by  the  US  Army  Intelligence 
Center  and  School,  and  the  US  Army  Combined  Arms  Com¬ 
bat  Developments  Activity,  identified  three  major 
shortfalls  relating  to  weather  support.  The  first 
shortfall  is  the  Army’s  failure  to  specifically  iden- 

2 

tify  what  weather  information  is  needed  from  the  AWS. 

The  Combined  Arms  Combat  Developments  Activity  (CACDA) 
and  other  agencies  of  the  US  Army  Training  and  Doctrine 
Command  (TRADOC)  have  been  working  toward  a  statement  of 
Army  tactical  weather  support  procedures,  including 
specific  weather  support  requirements,  for  several  years. 
In  May  1980,  the  CACDA  Staff  Weather  Officer,  LTC  Darrell 
T.  Holland,  in  a  face-to-face  conversation,  and  the  TRADOC 
Staff  Weather  Officer,  in  a  telephone  conversation,  both 
said  the  statement  of  Army  tactical  weather  support  pro- 
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cedures  was  still  being  developed.  They  both  further 
stated  that  a  list  of  specific  weather  support  require¬ 
ments  had  been  approved  by  the  Department  of  the  Army 
in  December  1978,  however  the  requirements  are  still 
subject  to  change  and  have  not  been  formally  submitted 
through  channels  to  AWS,  None  of  the  individuals  or 
agencies  with  whom  I  discussed  the  situation  had  any 
idea  when,  or  if,  the  weather  support  procedures  and 
requirements  now  being  considered  would  be  published  in 
a  form  usable  by  Army  commanders  or  the  Air  Force  Staff  r 

Weather  Officers  who  support  them.  The  second  shortfall 
identified  is  the  fact  that  Army  tactical  commanders  and 
planners  are  not  adequately  trained  to  effectively  evalu¬ 
ate  and  use  weather  data.^  Both  of  these  shortfalls 
Indicate  the  US  Army  may  not  know  what  its  real  weather 
support  requirements  are,  and  worse,  may  not  be  effec¬ 
tively  using  the  support  it  does  receive.  The  third 
shortfall  is  the  lack  of  adequate  weather  communications 

ii 

systems.  This  shortfall  indicates  the  US  Army  may  not 
be  able  to  receive  all  the  weather  data  it  requires  in 
a  timely  manner.  This  study  will  provide  possible  re¬ 
sponses  to  these  Army  identified  shortfalls. 

The  second,  and  perhaps  more  important  reason  for 
conducting  this  study  is  the  fact  that  the  US  Army, 
confronted  as  it  is  with  a  potential  adversary  posses- 
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sing  significantly  greater  manpower  and  firepower, 
must  make  maximum  use  of  every  available  factor  to 
enhance  its  combat  effectiveness.  If  weather  support 
can  be  a  ground  combat  multiplier,  the  US  Army,  and 
AWS,  must  fully  exploit  this  fact. 

Limitations  of  this  Study 
This  study  considers  only  those  weather  services 
and  products  provided  to  the  US  Army  by  AWS,  and  excludes 
weather  services  and  products  provided  to  the  US  Army 
by  Army  units.  This  study  will  not  perform  any  tech¬ 
nical  analysis  or  evaluation  of  current  or  projected 
weather  observing/weather  forecasting  skill.  Rather, 
the  study  will  accept  as  valid  the  judgements  regarding 
existing  and  future  state-of-the-art  that  are  described 
in  current  National  Weather  Service  and  Air  Weather 
Service  publications. 


Assumptions 

This  study  assumes  the  present  general  support 
relationship  between  the  USAF  Air  Weather  Service  and 
the  US  Army  wixl  not  change  in  the  foreseeable  future. 
The  study  also  assumes  improvements  in  weather  support 
capability  which  significantly  increase  effectiveness 
and/or  reduce  costs  will  be  implemented. 

Organization 

This  study  is  built  around  four  major  themes. 
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The  first  theme  examines  the  weather  service  support 
that  is  actually  required  by  the  US  Army.  This  includes 
a  discussion  of  the  weather  parameters  which  affect 
Army  missions,  the  Army  personnel  who  need  weather  data, 
and  the  impact  this  data  has  on  mission  planning. 

The  second  theme  describes  the  weather  support 
that  is  received  by  the  US  Army  now.  The  description 
includes  a  discussion  of  weather  data  provided,  the 
Army  agencies  that  receive  weather  data,  and  the  credi¬ 
bility  and  effectiveness  of  the  weather  support. 

The  third  theme  describes  and  evaluates  the  weather 
communications  systems  which  support  the  US  Army.  This 
discussion  includes  the  agencies  which  have  access  to 
the  equipment,  equipment  reliability,  and  an  assessment 
of  the  weather  communications  which  can  be  expected  in 
combat  situations. 

The  fourth  theme  discusses  possible  improvements 
in  weather  support  provided  to  the  US  Army  by  AWS. 

These  Improvements  involve  Increased  utility  and  credi¬ 
bility  of  the  weather  support,  plus  more  reliable  weather 
communications  equipment. 
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To  qualify  as  a  'round  combat  mult ip liar,  weather 
support  must  enable  a  tactical  commander  to  improve  the 
combat  performance  of  available  resources,  both  people 
and  weapons  systems,  compared  to  their  performance  if 
the  weather  support  wa3  not  available  or  was  not  con¬ 
sidered.  Current  US  Army  doctrine  recognises  that 
weather  information  is,  or  at  least  can  be,  a  combat 
multiplier. 

The  US  Army's  current  stated  requirements  for 
weather  support  from  A’VS  ara  specified  in  A3.  115-12, 

AH  115-10/ AJFR  105-5,  FM  31-5/ AFM  *105-4,  and  TC  50-11. 
These  publications  also  indicate  the  US  Army  personnel 
who  need  the  required  AWS  weather  support  and  the  im¬ 
pact  this  support  has  on  Army  tactical  planning  and 
execution. 

7/eather  Parameters  Which  Affect  Army  Missions 

The  primary  meteorological  parameters  which  the  US 
Army  has  identified  as  having  a  significant  affect  on 
Army  missions  and  which  are  provided  totally  or  in  part 
by  A'.’.’S  are:  visibility,  precipitation  (tree  and  amount), 


6 


surface  winds  ('peed  and  direction),  cloud  cover  (a- 
mour.t  and  hei'ht  above  the  ground),  temperature  and  hu¬ 
midity.''  Rood  visibility  increase;;  reconnaiss arc  a,  sur¬ 
veillance,  and  tar 73 t  acquisition  ability,  and  usually 
favors  the  defender  over  the  attacker.'*  Poor  visibility 
enhances  concealment,  and  if  very  moor,  can  virtually 
eliminate  the  direct  fire  capability  of  Army  maneuver 

units."  Reduced  visibility  usually  benefits  the  attacker 

c 

by  making  deceptive  actions  more  effective.  Precipi¬ 
tation  usually  reduces  troop  morale  and  nay  seriously 
reduce  equipment  and  troop  mobility,  including  the  move¬ 
ment  of  essential  combat  service  support.  Precipitation 

also  usually  derrades  surveillance  equipment,  including 

10 

RADAR,  sound  detection  and  infrared  devices.  Surface 
winds  affect  most  aircraft  operations,  and  significantly 
affect  the  accuracy  of  weapons,  especially  the  first 
round  kill  probability  of  direct  fire  weapons.^'1'  Sur¬ 
face  winds  may  be  a  determining  factor  when  planning 
the  use  of  smoke,  chemical  or  even  nuclear  weapons,  and 

should  be  a  major  factor  when  planning  a  defense  against 

12 

these  weapons  by  enemy  forces.  Cloud  cover  signifi¬ 
cantly  impacts  both  friendly  and  enemy  air  activity, 
which  in  turn  affects  ground  tactics.  intensive  low 
cloud  cover  may  give  a  tactical  advantage  to  the  force 
that  does  not  have  control  of  the  airstace  by  reducing 
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the  effectiveness  of  the  force  that  has  airspace  control. 
Cloud  cover  often  affects  ground  operations  by  limiting 
visibility  and  illumination.1^  Temperature  and  humidity 
affect  personnel  performance,  and  in  the  extreme,  may 
affect  the  health  and  safety  of  personnel.  Much  of  the 
Army's  equipment,  including  aircraft  and  tanks,  simply 
do  not  function  efficiently  when  the  air  is  extremely 

lli 

hot  or  cold.  Temperature  can  also  have  a  significant 

effect  on  equipment  mobility.  For  example,  frozen 

ground  may  provide  excellent  track  and  wheel  traffica- 

bility,  however,  a  small  increase  in  temperature  may 

IS 

change  the  same  area  into  an  impassable  mud  morass.  J 
All  of  these  weather  parameters  affect  US  Army 
tactical  ground  operations.  Therefore,  to  effectively 
plan  and  execute  successful  military  operations  in 
either  peace  or  war  environments,  the  US  Army  needs 
accurate  and  timely  weather  information  which  includes 
existing  and  forecast  values  of  these  parameters. 


•••eather  sun port  bepinniny  with  the  planning  ph?:e  of 

“>.3  operation  -ni  continuing  thrcu.-.*.  the  completion  of 

the  mission.  This  is  true  of  every  echelon,  of  c or.:.. and 

fror.  theater  down  to  company.  ho  effectively  use  the 

weather  ir.horna tion  every  Amy  cor_T.on.oer,  G2/S2,  and 

G'/or  who  is  involved  in  troor/force  deployments  must 

know  os  much  as  possible  about  the  effects  of  weather 

parameters  on  both  friendly  and  enemy  troops,  equipment, 

and  terrain.  These  sane  people  should  also  recognize 

that  meteorology,  including  the  observing  of  existing 

weather  as  well  as  the  forecastin-  of  future  weather, 

is  an  inexact  science — that  AG’S  cannot  provide  error- 

1  n 

free  weather  suprort. 

Impact  of  7/eather  Support  on 
Arny  Tactical  Planninr  and  Execution 

At  first  glance,  the  weather  itself  appears  to  be 
neutral  in  its  impact  on  military  operations,  affecting 
friendly  and  enemy  forces  equally.  However,  this  is  a 
false  impression.  Adverse  weather,  for  example ,  is  far 
more  a  hindrance  to  the  forces  planning  to  initiate 
action  that  requires  good  weather,  such  3S  a  brigade 
size  counterattack  with  extensive  close  air  support. 

Cn  the  other  hard,  mood  weather  may  hinder  forces  plan¬ 
ning  to  conduct  a  surprise  op  .ration,  such  as  an  infan¬ 
try  battalion  infiltration  behind  enemy  Positions. 


Therefore,  if  the  US  Amy  is  riven  a he  weather  sup- 
tort  it  requires,  if  Amy  decision  no.hers  'under- tend  the 
imoact  of  weather  on  their  operations,  and  if  they  are 
willing  to  incorporate  the  weather  information  in  their 
mission  plans,  then  US  army  tactical  operations  can  be 
planned  and  executed  to  maximize  the  positive  ef.ects 
of  the  weather  and  minimize  the  negative  effects  cf  the 
weather.  This  means  weather  support  can  be  an  effective 
■ground  combat  multiplier.  ^ 

However,  there  is  one  serious  problem  relating 
to  the  Amy's  current  stated  requirements  for  AV.'S  pro¬ 
vided  weather  auoport.  All  the  current  Army  publica¬ 
tions  and  directives  that  discuss  weather  requirements 
state  the  requirements  in  very  general  terms.  Army 
Regulation  115-12,  US  Army  Requirements  for  Weather 
Service  Suwnort,  dated  1  December  1977,  is  extremely 
brief  and  refers  the  reader  to  Field  Manual  51-5  for 

*1  Q 

details.  Field  Manual  51-5/Air  Force  Manual  10 5-4, 
leather  Suwnort  for  Field  Army  Tactical  Operations, 
date!  4  December  1909,  contains  numerous  obsolete 
references  end  nrocedures.  All  references  to  weather 


requirements  are  very  general,  e.  g. ,  command  and  staff 

agencies  need  Id  hour,  24  hour,  45  hour,  72  hour  ana 

5-5  day  forecasts;  or  aviation  units  at  corns  and  al¬ 
ia 

vision  level  recuire  surface  observations.  '  This  direc- 
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tive  does  not  identify  the  weather  caranete_s  v;.:ich 
ere  of  concern  to  the  various  Army  unite  or  echelons 
and  does  not  specif:/  what  decree  of  accuracy  is  required 
for  the  weather  parameters.  Likewise,  Army  Regulation 
115-10/Air  Force  Regulation  105-3,  Ileteoroloaical  Pur¬ 
port  for  the  U3  Army,  dated  ?•  June  1570,  and  Training 
Circular  50-11,  Army  Tactical  feather.  dated  29  April 
1977,  list  only  general  requirements  for  AVAR  provided 
weather  suprort. 

Perhaps  because  the  requirements  are  so  general, 
the  weather  data  usually  presented  to  Army  units  by  A. VS 
is  also  usually  in  a  standard  generalized  format. 
Practically  all  of  the  many  experienced  Army  officers 
I  talked  to  while  a  student  at  the  Army  Command  and 
General  Staff  College,  class  of  I960,  described  the 
same  generalized  weather  briefing  format.  The  briefings 
they  describe  were  tailored  only  to  a  specific  time 
period  and  area.  Pew  reported  any  attempt  to  relate 
the  weather  information  to  the  specific  weapons  system 
involved  or  type  of  mission  to  be  accomplished. 

"Identify  loudly  and  clearly  your  intelligence 
20 

requirements."  This  advice  was  given  by  an  Army 
General  Officer  to  tactical  commanders  and  decision 
makers  who  want  to  avoid  surprise  in  tactical  situations. 
The  general  rocs  on  to  say  too  many  commanders  and 

11 


a  ecu  tier.  'i-rs  are  content  to  accent  ™oa"ev:- r  infor¬ 


mation  *:.-3  ay  :te:r.  produces.' 


Today's  Amy  is  a-.,  oarent- 


1"  willin'-  to  accemt  whatever  weaf.aer  support  is  pro¬ 
vide.:  b”  Ai?3,  since  the  Army  has  not  either  clearly  or 
loudly  identified  soecific  weather  support  requirements. 
-.3  a  direct  result,  weather  inf  creation  plays  a  rela¬ 
tival”  r.ir.or  role  in  r.o;t  of  the  tactical  operations 
planned  and  executed  by  tr.e  .-.rmy. 

The  world  we  live  in  does  not  have  any  true  "all 

2_'j 

•.veatner"  armies,  including  the  U3  Array.  “  In  all  pro- 

bability  the  sophisticated  weapons  of  the  future  will 

p  a 

be  even  acre  weather  sensitive.  "  Therefore,  the  Amy 
does  neei  accurate  and  tir.ely  weather  information  to 
effectively  clan  and  execute  tactical  operations.  Ivery 
tactical  commander,  02/ ^2,  and  Gt/35  down  to  company 
level  needs  access  to  this  accurate  and  tir.ely  weather 
information.  Unfortunately,  much  of  the  benefit  of 
accurate  and  timely  weather  support  is  unused  because 
the  Am**  has  not  identified  specific  weather  retirements 
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CHAPTER  III 


CURRANT  ’.TRATliER  SUPPORT  PROVIDED  TC  THE  US  ARLIY 

Current  .joint  Arny/Air  Force  doctrine  states 

that  AV.TS  will  provide  operational  weather  support  to 

Amy  tactical  units  that  do  not  have  organic  weather 

24 

support  capability.  Typically,  AW3  provides  direct 
weather  support  to  corps,  division  and  separate  bri¬ 
gade  headquarters,  and  to  major  .Army  airfields. ^ 

This  AUS  provided  support  includes  weather  observa¬ 
tions,  weather  forecasts,  weather  briefings,  and  cli- 
2- 

matic  studies. 

Existing  and  Forecast  Data  Provided  by  A7/S 

A'.VS  surface  weather  observations  are  taken  ever:/ 
hour,  or  as  required,  and  nrovide  a  record  of  existing 
weather  conditions  at  a  specific  location.  The  recorded 
weather  conditions  include  surface  winds,  visibility, 
obstructions  to  vision,  cloud  cover,  temperature,  dew¬ 
point,  altimeter  setting  and  any  remarks  determined 
appropriate  by  the  weather  observer.  These  observations 
may  also  include  pressure  altitude,  density  altitude, 
station  nressure,  snow  derth,  maximum  and  minimum  ten- 
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-V.7S  weather 


perature ,  and/or  the  wind  chill  index, 
observing  stations  are  normally  positioned  to  support 
corps  and  division  headquarters  and  Amy  aviation  unit-. 
These  stations  are  almost  never  located  forward  of  the 

po 

division  headquarters.  Since  the  number  of  A'<7S 
observing  stations  is  very  limited,  Ah'S  obtains  addi¬ 
tional  surface  and  upper  air  observations  from  foreign 
nation  weather  stations,  when  the  data  is  available,  plus 
supplemental  weather  data  from  organic  Army  sources.  ?or 
example.  Army  artillery  meteorology  sections  usually  pro¬ 
vide  upper  air  observations  every  2-4  hours.  These  ob¬ 
servations  include  temperature,  dewpoint,  wind  speed  and 
direction,  and  pressure  data  at  various  levels  up  to  a 

2° 

predetermined  height,  or  until  the  weather  balloon  breaks.  " 

Upon  request,  limited  surface  weather  information  such  as 

temperature,  humidity,  precipitation,  pressure  and  wind 

speed  and  direction,  is  sometimes  available  from  Army 

~>0 

engineer,  aviation,  and  medical  units,  however,  this 
information  is  seldom  available  with  the  frequency  or 
sreed  desired. 


AT/S  weather  forecasts  are  statements  of  weather 
conditions  expected  at  a  specific  location  or  area 
usually  from  2  to  72  hours  from  the  time  the  forecast 
is  rreporei. The  standard  morameters  included  in  these 
forecasts  are:  a  mineral  descrim tion  of  mhe  weather 
situation,  cloud  cover,  height  of  the  clouds,  visibility, 


,) 

I 
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precipitation,  obstructions  to  vision,  saver e  weather 
(if  any) ,  surface  winds,  and  temperature  range. These 
forecasts  are  issued  at  6  or  Id  hour  intervals,  or  as 
required.  In  addition,  .'.'VS  forecasters  supporting  Aroy 
units  typically  provide  a  3  to  5  day  general  outlook 
forecast  every?-  duty  day  and  longer  range  outlooks  as 
required. Aviation  forecasts  are  issued  for  a  24  hour 
period  every  6  hours  and  include  cloud  amounts  and 
heights,  visibility,  precipitation  or  other  obstruction 
to  vision,  surface  v;ind  speed  and  direction,  as  well  as 

5/1 

turbulence  or  icing  conditions.  Weather  warnings  are 
issued  on  an  as  required  basis  to  advise  users  of  the 
possible  occurrence  of  weather  conditions  which  demand 
prompt  action  to  safeguard  people,  equipment,  and/or 
facilities  from  injury  or  destruction.  Weather  warn¬ 
ings  are  tyoically  issued  for  tornadoes,  hail,  and 
strong  winds. ^  The  accuracy  of  all  forecast  products 
depends  on  the  number  and  validity  of  weather  obser¬ 
vations  from  the  area  or  location,  the  type  of  terrain, 
the  season  of  the  year,  the  reliability  of  weather  com¬ 
munications  available,  the  length  of  the  forecast  period, 

36 

and  the  skill  and  experience  of  the  forecaster. 

'Veather  briefings  normally  include  both  existing 
and  forecast  weather  conditions  that  are  expected  to 
affect  the  decision  of  the  tactical  commander  end/ or 


t  ■ 


H 
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stiff  loxcars  who  are  receivir.  t'r.2  bri  a  fir:  •.  '..author 
briofir.  ‘3  may  be  ~i van  in  .verson  or  via  whatever  cox- 


?.vai_acue . 


5° 

oromrtu  situations. 

Climatic  studies  use  the  analysis  and  interpreta¬ 
tion  of  historical  weather  data,  includin';  averages, 
extremes,  and  frequencies  of  occurrence  of  various 
parameters  to  determine  probable  weather  impact;  on 
planned  tactical  orerations. Climatic  studies  are 
almost  always  included  in  the  planning  documents  for 
an  operation,  including  exercises,  so  that  tactical 
commanders  and  decision  makers  at  all  echelons  will 


nave  accei 


same  weather  data  when  olannin~ 


for  their  cortion  of  the  operation. 


Army  Units  that  Receive  leather  Support 

A'.VS  provides  observing  and  forecasting  support  to 

Army  units  through  Staff  Weather  Officers  (SAOs) .  A'.VS 

provides  a  5.70  at  each  .Army  element  that  is  authorized 

direct  weather  support,  i.e.,  in-person  weather  sup- 
r.o 

aort/;  She  3\7C  plans,  arranges,  and/or  provides 
required  weather  information  to  the  tactical  commander 
and/or  staff  through  she  Army  unit  G2/32.  At  corps  anc 
division,  the  S'.VO  is  normally  a  member  of  the  special 
staff,  and  is  supervised  c-  the  G2.  The  S'.VC  is  avail- 
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a  ole  to  n-e_t 


t  tne  mnnc- 


;Ct3i 
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conditions  or.  doth  friendly  and  enemy  operations.  _h 
S;r0  is  as. listed  by  one  or  nor:-  weash.-r  terns  ('.'-Tils), 
dec's  '.V f  Til  is  conn-os ed  of  AY.’S  ’.vest.: or  observers  and  ic: 
casters,  end  is  capable-  or  op ;-ratin.g  continuously,  24 
hours  per  day,  sever,  dams  a  '.veer,  for  e::t ended  neriods." 

Under  current  .joint  Arny/.-.ir  force  doctrine  and 
eracnice,  most  AY; 3  provided  weather  support  is  concen¬ 
trated  at  the  corps  and  division  level. This  is  based 
on  the  fact  that  most  of  the  Army's  detailed  operational 
mission  planning  is  done  at  corps  and  division  level. 
",’eather  surport  for  mission  planning  is  normally  riven 
to  the  C-2  who  incorporates  the  weather  information  with 
other  intelligence  data  before  coordinating  the  plan 
with  the  G3  and,  finally,  with  the  tactical  commander, 
'leather  surrort  for  the  execution  of  an  operation  is 
usual  I**  riven  in  p:rsor.  by  the  SY70  to  the  G2,  G5,  and 
the  unit  commander  in  the  same  formal  briefing.  Weather 
sucrort  to  echelons  below  division  that  do  not  have 
their  own  3.70  is  provided  through  G2/S2  channels  via 
telephone,  radio,  and/or  teletype.-  The  weather  in¬ 
formation  is  often  simply  an  abbreviated  version  of 
•what  the  SUO  briefed  to  corps  or  division,  and  may  be 
riven  by  the  S'.YO  or  by  a  higher  echelon  G2/32  who  has 


access 


to  the  recuire-d  information. 


43 
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manners  and  decision  rakers  that  neteorolc-y  it  an 

inezcact  3cisr.ce,  and  therefore  the”  should  not  ezzpaco 
oerfect  weather  support X  believe  root  .-.re,"  coze— 


renders  and  staff  officers  recognise  and  accept  -;he 
lir.it  at  ions  of  existing  weather  support*  The  network 
of  weather  observing  stations  is  not  adequate  in  many 
parts  of  the  world,  including  marts  of  Turope  and  even 
the  U3.^5  V/eather  communications  are  often  slow;  and 
unreliable,  'feather  observers,  forecasters  and  SV/O's 
differ  greatly  in  both  skill  and  ezrperience .  In  addi¬ 
tion,  based  on  my  ezrperience,  all  regular  users  of 
weather  information  tend  to  remember  the  occasional 
"busted"  weather  forecast  or  the  inaccurate  weather 
observation,  and  very  quickly  forget  the  many  accurate 
forecasts  and  observations  they  receive.  'The  net 
result  of  the  objective  facts  about  weather  support 
limitations  and  the  subjective  feelings  about  weather 
suprort  limitations  is  that  AV/S  provided  weather  sup¬ 
port  to  the  U3  Army  is  not  very  credible. 

Obviously,  in  some  situations  the  Army  tactical 

commander  has  little  or  no  choice  regarding  the  v/eather 

46 

conditions  under  which  the  battle  must  oe  foupnt. 
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This  is 


particularly  true  of  echelons  below  division, 
which  are  often  told  where,  when  and  hov;  to  engage  the 
eneny.  Perhaps  usinn  this  fact  as  an  excuse,  or  per¬ 
haps  overreacting  to  the  existing  weather  support  limi' 


tations,  too  many  Army  companders  and  decision  makers 
choose  to  ignore  or  disregard  the  weather  information 
they  receive  and  instead  base  their  mission  planning 
or  execution  decisions  only  on  the  perceived  eneny 

U.O 

situation  and  the  terrain. 

.Effectiveness  of  Current  'feather  Support 

After  numerous  discussions  with  experienced  Army 
officers,  including  former  company  companders,  battal¬ 
ion  S2s,  battalion  Sos,  division  assistant  G2s  and 
division  assistant  Gps,  I  am  convinced  much  of  the 
weather  support  provided  to  the  Army  by  A'.VS  is  not 
effectively  used.  Too  many  Army  tactical  commanders, 
planners,  ard  other  decision  makers  do  not  know  how 
various  weather  conditions  or  parameters  affect  their 
people  or  equipment  or  even  their  weapons  systems.  To< 
many  do  not  understand  weather  terminology  and  do  not 
know  how  to  incorporate  weather  information  into  their 


operation/mission  planning  or  execution.  C-nly  a  few 
fully  use  the  SV.’O's  expertise  to  find  ways  to  minimize 


eff ects 


nth 


1 


and  to  tolrs  full  advantage  cf  the  positive  offsets  cl 
t’.is  expected  weather  condition.:,  Ihe  basic  impression 
T  nave  receiveu.  iron  rev  discussions  -.vit Am*'  oa’aicora 
is  that  Ah'S  weather  support  ic  nice  so  have  but  net 
critical.  As  lour  -as  this  attituae  prevails,  weather 
suorort  provided  to  she  Array  by  _-,v  3  will  net  be  effec¬ 


tively  used  by  Amy  commanders  cr  decision  nahers 
regardless  of  the  accuracy  ana  timeliness  of  the  sup¬ 
port.  At  the  sane  time,  AY/S  will  have  little  reason  to 
improve  the  quality  of  weather  support  to  the  Amy. 

After  researching  all  available  unclassified  pub¬ 
lications  and  reports  dealiny  with  weather  support  to 
the  Amy  issued  during  the  past  12  years ,  and  after 
numerous  discussions  with  experienced  Arxy  officers, 

I  am  convinced  that  AY/S  can  and  does  provide  the 
weather  observing  and  forecasting  support  which  is 
requested  by  the  Amy.  However,  evidence  sup  ye  at  3 
that  AY7S  provided  weather  support  is  not  very  credible 
anony  Army  tactical  commanders  and  decision  mahers, 
and  is  too  often  not  effectively  used. 
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CHART AR  IV 

CURRENT  JZATI1AR  CClilXNICATICUS 
AVAILABLE  TO  A3LY  UNITS 

Amy  Units  that  Have 
Weather  Communication  Bnui^ent 

Current  joint  Army/Air  Force  doctrine  requires 
the  Air  Force  through  the  Air  Force  Communications 
Command  (AFCC)  to  provide  reliable  weather  communica¬ 
tions  support  from  CONUS  down  to  the  AY/S  WSTM  support¬ 
ing  the  highest  Army  echelon  in  a  theater  of  opera- 
43 

tion.  For  example,  if  a  corps  is  the  highest  Army 
echelon  in  a  theater,  the  AFCC  would  provide  weather 
communications  from  CONUS  AY/S  units,  through  any  inter¬ 
mediate  headquarters,  to  the  corps  V/ETIvl.  The  Army 

provides  weather  communications  to  all  lower  echelons 
4° 

in  the  theater.  y  The  following  Army  elements  normally 
have  access  to  weather  communications:  V/STMs  at  corps, 
divisions,  brigades,  Army  airfields,  and  command  posts 
down  to  origade  level. ^  By  using  radio  communications , 
almost  any  Army  element  can  request  and  receive  re¬ 
quired  weather  data. 

equipment  Reliability 
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'feather  information  is  extremely  perishable. 
weath=r  oas^rvation  must  be  transmitted  immediately 
after  it  is  taken  and  recorded,  otherwise,  it  is  use¬ 
less.^  The  sane  observation  r.ust  be  received  within  a 
few  minutes  by  numerous  users,  including  tactical  units 
and  A. .’3  personnel  at  many  locations  who  use  the  data  to 
prepare  weather  naps  and  forecasts.  If  it  is  not  re¬ 
ceived,  it  is,  again,  useless,  'feather  forecasts  can  be 
accurate  and  issued  when  requested  only  if  current  weather 
observations  and  forecasts  from  other  locations  are  con- 
tinuously  available.'^  Quality  weather  surport  there¬ 
fore  ietends  in  great  measure  on  rapid,  dependable  and 
dedicated  (continuously  available  for  r;eather  data  only) 
communication  equipment.  ^  Unfortunately,  most  of  the 
weather  communications  equipment  used  by  the  US  Army  is 
neither  fast  nor  reliable.  For  example,  during  lixercise 
Reformer  79,  7/2TM3  at  corps,  division  and  brigade  level 
reported  usable  weather  communications  only  about  50 
percent  of  the  tine.-^  Most  of  the  equipment  used  is 
very  old  and  worn,  and  therefore  subject  to  frequent 
breakdowns.  The  teletype  printers  were  designed  over 
50  years  ago  and  were  intended  tc  operate  at  60  words 
per  minute.  Continuous  heavy  tra  remission,  rscu.i2r0n1.o11t/ 3 
cause  the  weather  communications  equipment  operators 
to  adjust  the  eauiwnor.t  to  operate  at  100  words  per 
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mi  nut 3 ,  resultin':  in  mere  frequent  ore  skdowns.  3y 
my  of  contrast,  the  teletype  machines  used  by  A\'!S 
units  in  the  continental  United  States  (CUUUS)  routinely 
operate  at  speeds  up  to  1200  words  per  minute. 

Many  weather  communications  links  outside  the 
COITUS  rely  on  hi  eh  frequency  (TiF)  or  ultra  high  fre¬ 
quency  (UH?)  radio  transmission.  In  addition  to  the 
normal  problems  associated  with  radio  transmission, 
e.  g. ,  interference  caused  by  sunspot  activity  and/or 
various  weather  conditions,  weather  communications 
using  these  links  are  frequently  degraded  by  the  fact 
that  weather  users  tyrically  have  a  low  priority 
among  the  radio  users. ^  Tne  net  result  is  th.-.t  re¬ 
quired  weather  information  is  too  often  either  not 

S7 

transmitted  or  is  delayed  too  long  to  be  of  any  value.  ' 


V/eather  Communication  in  Combat 
The  weather  communications  situation  which  AV/S 
faces  in  trying  to  support  the  Army  in  peacetime  is 
bad  enough.  However,  during  actual  combat  weather  com¬ 
munications  are  likely  to  be  completely  unusable  for 
long  periods  of  time,  leaving  most  Army  elements  with 
virtually  no  weather  support.  The  HF  and  UHF  radio 
links  are  subject  to  enemy  jamming,  3r.d  when  not  jammed 
will  almost  certainl"  be  in  constant  demand  by  higher 

and  thus  not  usable  by  weatner  per 

25 


nrioritp 


users 


1 


scniie  j. 


the  producers  and  users  of  weather  inf  emotion.  ’.Vith- 
out  rarid  and  dependable  v/easher  communications  equip¬ 
ment,  the  moat  accurate  and  timelp  weather  observation 


CHAPTER  V 


FUTURE  .7HATKAR  SUPPORT  TC  THS  US  ARtlY 

Support  /.latched  to  the  Mission 
If  AT7S  weather  support  is  to  have  any  significant 
inpact  on  the  effective  use  of  ground  combat  forces  by 
the  US  Army,  i.  e.,  serve  as  a  ground  combat  multiplier, 
that  support  must  be  specifically  matched  to  each  opera- 

52 

tional  mission.  This  should  be  done  now,  and  in  the 
future,  with  the  flood  of  additional  battlefield  infor¬ 
mation  provided  by  automation  and  sophisticated  but 
highly  weather-sensitive  weapons  systems,  mission 
tailored  weather  support  will  be  even  more  vital  to 
success. ^  New  and  projected  weapons  systems  using 
electro-optical,  infrared,  RADAR,  L.-.AAR,  or  a  combi¬ 
nation  of  these  techniques  to  locate  and  lock-on  to 
targets  will  be  extreme ly  accurate,  but  also  extremely 
expensive  and  therefore  limited  in  number  available. 
Tactical  unit  commanders  and  decision  makers  must  know¬ 
how  weather  conditions  affect  these  weapons  and  incor¬ 
porate  expected  weather  information  in  the  mission  plan¬ 
ning  and  execution  to  make  sure  each  weapon  is  used  ac 
maximum  efficiency. 
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weather.  In  a  civen  situation,  each  Army  element  v;ii_ 
be  affected  differently  an  A  vrill  therefore  need  dif- 
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ier  inf ormation  for  nissic 


uanuno  ana 


61 


execution.  ?or  each  t;oe  of  tactical  o aeration  and 
each  we anon  system  the  Array  should  carefully  demernine 
ana  clearly  state  specific  weather  recuir ements ,  to 
includ.  critical  values  end  desired  accuracy.  These 
requirements  should  then  be  coordinated  vrith  .AVS  to 
insure  they  are  within  the  existing  stat e-of-tho— art , 
and  then  published  in  an  easy  to  use  forrs  that  is 
readily  available  to  Ah’S  personnel  and  all  tactical 
unit  users.  The  Army  should  then  train  all  tacoical 
commanders ,  planners,  and  decision  makers  to  recocnise 
and  understand  the  impact  of  weather  conditions  or. 
their  operations,  ir.cludin_  effects  on  troops  end  wea¬ 
pons  systems,  and  to  know  hov-  to  make  the  best  of  the 
expected  weather  conditions.  These  same  Army  leaders 
should  bo  trained  to  reouest  any  non-standard  reach. -r 
su'oort  from  their  3'.70  as  coon  so  the  need  is  iior.ti- 

26 


should  t 

specific  weather  requirements  or  the  u 
port ,  to  help  the  Aral--  tactical  unit  cc 
sicn  makers  determine  their  best  possib 
in  limht  of  eecpectei  weather  conditions 
Aerrr."  personnel  to  recognize  and  state  r. 


Improve:,  eschar  iur;ort  oredi parity 

".'oather  support  suffers  from  its  own  ver 
atch  22".  To  he  effective,  weather  support 
edible,  however,  to  he  credible,  weather  su 
e^fec-ive.  .0  out  it  another  way,  no  one 

ion  than  is  not  reasons  ox,, 
imely ,  and  even  accurate  end  timely  meat 
n  will  not  he  used  if  chose  who  receive  i 
e  it  is  useful.  .V.V3  C3n  improve  the  cred 
hility  and,  therefore,  the  useful'- 
support  by  imoroviny  the  accuracy  and  timeli 
weather  support  products,  esoec 
ar.s  brief  inns.  ,'ince  -he  accuracy  of  weather  fore¬ 
casts  depends  to  a  Teat  dears e  on  the  number  of  cu: 
"  - eath-er  observations  available  from  the  area  0. 

_.-.r  .casts 
n*  s.it-.es  in 

:  C  C  C —  ' 


environment . 

-i’VS  car.  also  enhance  the  credibility/  of  its  weather 
sun  ort  to  the  dorr*  by  training  £'..'Cs  to  ere  sent  every/ 
forecast  cr  briefin'  end  answer  every  weather  related 
question  with  confidence  and  assurance.  education  is 
another  v;t"  to  increase  the  credibility  of  weather 
support.  As  tore  Amy  commanders  and  decision  makers 
learn  ■*•>.?  full  value  of  weather  support  and  her;  to  use 
it  effectively,  they  will  be  more  likely  to  accent  the 
i- perfections  in  weather  sunnort  and  rake  the  best  use 
of  the  suprort  that  is  provided. 

Improved  V, bather  Communications  Tcuirr.ent 

-erhars  the  root  critical  element  in  future  A’.VS 
suprort  to  the  US  Army  is  weather  communications .  In 
my  opinion,  and  that  of  virtually  ail  the  Army  officers 
I  have  talked  with,  existin'  weather  communications 
equipment  ana  procedures,  especially  to  echelons  below 
division,  are  not  accent able  and  contribute  signifi¬ 
cantly  to  the  ineffective  use  and  lack  of  credibility 
of  ATS  weather  suprort  within  the  ..my.  Therefore, 
fast,  dependable,  and  secure  weather  communications 
equipment  should  be  acquired  by  the  Army  and  put  into 
operation  as  scon  as  possible.  The  equipment  should 
be  as  siirple  as  possible,  and  should  be  compatible 
with  the  various  sources  of  electrical  power  available 
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lored  weather  support,  if  A*VS  will  improve  the  credi¬ 
bility  of  its  weather  support  products,  if  fee  Army  will 
realise  the  value  of  weather  information  and  train  its 


neople  to  use  it,  and  if  the  Army  will  obtain  reliable, 
fast  weather  communications  equipment . 
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CHAPTmN  VI 


CONCLUSION 
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Conclusions 
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68  General  Creirhton  A  crass  wrooe,  "Never 
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are  have  weather 
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.sort  ant 

role 

in  operational 
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in  Sout 

beast 

Asia .  "  Howev 

er,  in  Ip 30 

the 

.1  the  US  Air  lores 'a  Air  Weather  Service  are 
■  not  convinced  chat  weather  support  can  have 
hen  a  minor  innact  on  the  outcome  of  militar 


orsrationa.  US  Amy  commanders  and  decision  makers 
have  heen  very  slow  to  determine  and  make  known  to  A. VS 
their  specific  weather  information  requirements,  Lany 
Army  commanders  and  decision  makers  do  not  effectively 
evaluate  and  use  weather  data  either  in  planning  or 
executing  military  operations.  loo  many  Army  people 
doubt  the  ability  of  A'.VS  S'.VOs  and  V73TMs  to  provide  use 
ful  data,  which  if  croreriy  manipulated,  could  affect 
the  outcome  of  a  battle.  The  US  Army  continues  to 


provide  old  and  unreliable  weather  communications  equi 
me nt  for  the  exchange  of  weather  information  within  a 
theater.  Too  many  S’.VOs  are  consent  to  pive  the  we  a  oh  a 
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brief in~  only,  w: 


mort  is  re 

enough  bo  sumort  with  state-of-the-art  c omnunic  at  i  on: 


He  c  cmmenda t  i  one 


1.  That  the  Amy  identify  the  specific  weather  suppor 
requirements  for  each  standard  mission  and  weapon  sys¬ 
tem,  coordinate  the  requirements  with  A '.73 ,  and  publish 
the  requirements  in  a  concise  accessible  form. 

2.  That  the  Amy  insure  its  tactical  planners  and 
decision  makers  at  each  echelon  are  thoroughly  trained 
to  understand,  evaluate,  and  employ  weather  informatio 

3.  That  the  Army  immediately  obtain  state-of-the-art 
weather  communications  equipment. 

That  AY/S  insure  ail  Army  support  S',  :0s  and  Y.7ET Ils 
are  thoroughly  trained  to  provide  weather  support 
matched  to  Army  needs  and  to  help  Amy  people  evaluate 
and  use  ’.veather  data  effectively. 

Can  accurate  and  timely  weather  surport  matched 
to  .Army  requirements  and  effectively  communicated  to 
Army  decision  makers  significantly  enhance  around  com¬ 


bat  effectiveness?  I  believe  the  answer  is  yes,  wcath 

mound  combat  multirli  sr.  however. 


sutrort  can  be  a 


1  u 


'or 


.1' 


nor;  nrovided  do 


by  X.:z  io  older,  nor 
coded  effectively, 
dr. e  ’.ve  sober  .sunport 
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3 dudr  ere  ace epulis 
will  be  a  simifica 
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